The Q-conjugacy character and Markaracter tables of finite groups were introduced by Fujita, who applied his results in this area of research to enumerate isomers of molecules. In this paper, these tables are computed for tetraammineplatinum(II).
INTRODUCTION
The enumeration of chemical compounds has been accomplished by various methods. 1−3 The Pólya-Redfield theorem is a standard method for combinatorial enumerations of graphs, polyhedra and chemical compounds. Only finite groups are treated throughout this paper. The notation is standard and mainly taken from Ref. 4 and the papers by Fujita. 5−17 For the sake of completeness, some necessary definitions are mentioned below. Definition 1. Let G be a finite group and h 1 ,h 2 ∈ G. If there exists t ∈ G such that t −1 < h 1 > t = 〈 h 2 〉, then h 1 ,h 2 are said to be Q-conjugate and are denoted by
It is easy to see that the Q-conjugacy is an equivalence relation and generates equivalence classes which are called dominant classes, i.e., the group G is partitioned into dominant classes as follows:
Definition 2. A permutation representation P of a finite group G is obtained when the group G acts on a finite set X = {x 1 , x 2 ,…, x t } from the right, which means that one is given a mapping P:X×G → X via (x,g) → xg such that the following holds: (xg)g' = x(gg') and x 1 = x for each g,g' ∈ G and x ∈ X. Now let it be assumed that one is given an action P of G on X and a subgroup H of G. One considers the set of its right cosets H g i and the corresponding partition of G into these cosets: G = H g 1 + H g 2 +…+ H g m . If the cosets from the right are multiplied by a group element g, these cosets are permuted, in fact one 190 MOGHANI obtains an action of G on the set X of cosets and, correspondingly, a permutation representation which is denoted by G(/H), following Fujita's notation. When H and H' are conjugate subgroups of G then the induced or coset-representations G(/H) and G(/H') are equivalent.
Recalling from the theory of group actions that the sets xG = {xg⎟ g ∈ G}, the orbits, form a set partition of X and that the action is called transitive if there is exactly one such orbit. Fujita 6−11 introduced the notations SSG G and SCSG G . A group contained in SCSG G is called a dominant subgroup. Any action of G on X induces the set partition of X into its orbits, i.e., into transitive permutation representations. Moreover it can easily be seen that a complete set of pairwise inequivalent transitive permutation representations is formed by the set {G(/G 1 ),...,G(/G r )}. Thus each permutation is a unique linear combination ) 18 If M(G) is restricted to rows and columns that belong to cyclic groups, the Markaracter table of G 9 is obtained and denote it by M C . If t = 1 (K i is exactly a conjugacy class), then there is no reduction in row and column of C but if t > 1 (K i is a union of t conjugacy classes of G, i.e., reduction in column), then the sum of the t-rows of irreducible characters, via the same degree in C (reduction in rows), give one a reducible character, which are called Q-conjugacy characters in both cases. See Section 2. Here, a free software package for group theory, named GAP (Groups, Algorithms and Programming), which greatly facilitates these calculations (see http:// //www.gap-system.org), should be brought to the attention of the spectroscopy community. For example, the table of marks of any finite group G is afforded by the following command: "TableOfMarks(G)".
The full, non-rigid group and symmetry properties of tetraammineplatinum(II) of order 5184 with C 2v and C 4v point groups were computed. 19, 20 Let G be the symmetry group of tetraammineplatinum(II) (see Fig. 1 ), then by the following program in GAP:
gap>G:=Group((2,3,4,5) (6, 9, 12, 15, 7, 10, 13, 16, 8, 11, 14, 17) , (2, 3, 4, 5) (6, 9, 12, 15, 7, 10, 13, 17, 8, 11, 14, 16) , (2, 5) (6, 7, 8) (9, 11, 10) (12, 13, 14) , (9, 11, 10) (15,16,17 )>, G 13 = < (15, 16, 17) , (6, 7, 8) (9, 11, 10) (12, 14, 13) (15,16,17 )>, G 14 = < (15, 16, 17) , (9, 11, 10) (15,16,17 ) >, G 15 =< (15, 16, 17) , (6, 8, 7) (12,13,14) >, G 16 = < (15, 16, 17) , (12, 14, 13) (15,17,16 )>, G 17 =< (15, 16, 17) , (9, 11, 10) (15, 16, 17) , (6, 7, 8) (9, 11, 10) (12, 14, 13) (15,16,17 ) >, G 18 = < (15, 16, 17) , (12, 14, 13) (15, 17, 16) , (6, 7, 8) (9, 11, 10) (12,14,13)(15,16,17 )>, G 19 = < (12, 13, 14) , (9, 11, 10) (12, 14, 13) , (6, 7, 8 )(9,10,11)(12,14,13) (15, 16, 17) , (12, 14, 13) (15, 17, 16) ,(2,4)(3,5) (6, 12, 7, 13, 8, 14) (9,15,10,16,11,17 )>, G 20 = <(12,14,13) (15, 17, 16) , (6, 7, 8 )(9,10,11)(12,14,13)(15,17,16), (2,4)(3,5) (6, 12, 7, 13, 8, 14) (9,15,10,16,11,17 )>, G 21 = < (15, 16, 17) , (9, 11, 10) (15, 16, 17) ,(2,4)(3,5)(6,14)(7,12)(8,13)(9,17)(10,15) (11,16)>, G 22 = <(6,7,8)(9,11,10)(12,14,13) (15, 17, 16) , (6, 8, 7) (12, 13, 14) ,(2,4)(3,5)(6,14)(7, 12)(8,13)(9,17)(10,15)(11,16)>, G 23 = <(7,8) (10,11) (13,14)(16,17)>, G 24 = <(6,7,8)(9,11,10)(12,14,13) (15, 16, 17) , (7, 8 )(10,11)(13,14)(16,17)>,
